Fluvoxamine alleviates seizure activity and downregulates hippocampal GAP-43 expression in pentylenetetrazole-kindled mice: role of 5-HT3 receptors.
Epilepsy has been documented to lead to many changes in the nervous system including cell loss and mossy fiber sprouting. Neuronal loss and aberrant neuroplastic changes in the dentate gyrus of the hippocampus have been identified in the pentylenetetrazole (PTZ) kindling model. Antiseizure activity of selective serotonin reuptake inhibitors has been reported in several studies. In the current study, the protective effect of fluvoxamine against PTZ-kindling was investigated in terms of seizure scores, neuronal loss, and regulation of hippocampal neuroplasticity. Further, the role of 5-HT3 receptors was determined. Kindling was induced by repeated injections of PTZ (35 mg/kg) thrice weekly, for a total of 13 injections. One hundred male albino mice were allocated into 10 groups: (1) saline, (2) PTZ, (3) diazepam (1 mg/kg)+PTZ, (4-6) fluvoxamine (5, 10 or 20 mg/kg)+PTZ, (7) ondansetron+fluvoxamine (20 mg/kg)+PTZ, (8) ondansetron+PTZ group, (9) ondansetron (2 mg/kg, i.p.)+saline, and (10) fluvoxamine (20 mg/kg)+saline. PTZ-kindled mice showed high seizure activity, hippocampal neuronal loss, and expression of growth-associated phosphoprotein (GAP-43) compared with saline-treated mice. Repeated administration of fluvoxamine (20 mg/kg) in PTZ-kindled mice suppressed seizure scores, protected against hippocampal neuronal loss, and downregulated GAP-43 expression, without producing any signs of the 5-HT syndrome in healthy rats. Importantly, pretreatment with a selective 5-HT3 receptor blocker (ondansetron) attenuated the aforementioned effects of fluvoxamine. In conclusion, the ameliorating effect of fluvoxamine on hippocampal neurons and neuroplasticity in PTZ-kindled mice was, at least in part, dependent on enhancement of hippocampal serotoninergic transmission at 5-HT3 receptors.